CHAPTER XVI
THE REDUCTION OF SEISMIC OBSERVATIONS
The seismic methods of geophysical prospecting are similar to
the gravitational and magnetic methods in that the quantities
as measured in the field require certain corrections before the
formulas for depth, dip, etc., as derived in the two previous
chapters can be applied. The observed quantities are the times
from the instant of the wave-generating explosion until the
arrival of certain resulting waves at detectors at known distances
from the shot. The expressions for depths to or attitudes of the
refracting or reflecting beds assume a certain regularity and
homogeneity of the media through which the waves are trans-
mitted. Any departures from these assumptions that affect the
travel times of the waves will give false contributions to the cal-
culated depths or dips unless proper corrections are made. The
purpose of this chapter is to outline the corrections that are
required and the means used in the field for obtaining the
accessory data so that the corrected times will fulfill, as nearly as
feasible, the conditions assumed in the previous chapters.
THE "WEATHERED" LAYER
It was found early in the development of seismic prospecting
that there is nearly always a " weathered/' or surface, layer which
has a distinctly lower seismic wave speed than the material
immediately underlying it. For instance, its wave speed may be
around 2,000 to 2,500 ft. per second, whereas the first under layer-
may have a speed of 5,000 to 8,000 ft. per second. This weath-
ered layer usually varies considerably in thickness. Therefore,
the time required for seismic waves to travel through this layer
is variable, and corrections must be made fo.r these times before
accurate calculations of subsurface conditions can be made.
The surface layer is probably not a weathered layer in the sense
of being a zone modified by surface or atmospheric conditions.
It is often from 50 to as much as 200 ft. thick, which is probably